A negative interaction between central and peripheral respiratory chemoreceptors may underlie sleep-induced respiratory instability: a novel hypothesis.
Central (brainstem) and peripheral (carotid body) respiratory chemoreflexes act in concert to modulate breathing during sleep, maintaining blood gases (PCO2 and PO2) within narrow limits. Increases in both central and peripheral chemoreflex gain have been reported in clinical populations that experience central sleep apnoea and likely underlie the pathophysiology of this disorder. However, how central-peripheral chemoreceptor interaction affects the apparent gain of each chemoreflex is controversial. Data from our laboratory demonstrate that there is a negative interaction between central and peripheral chemoreceptors in the rat, such that brainstem hypocapnia augments peripheral chemoreflex gain in response to both carotid body PCO2 and PO2. We note that a negative interaction may also occur in humans, especially relevant in those experiencing chronic hypocapnia. Interestingly, chronic hypocapnia occurs in populations prone to central sleep apnea, such as congestive heart failure (CHF) patients and individuals sleeping at high altitude. These observations lead us to propose the novel hypothesis that a negative interaction between chemoreceptors results in an augmented peripheral chemoreceptor gain when the central chemoreceptors are hypocapnic, thereby contributing directly to breathing instability during sleep.